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This invention is a mechanical dilating catheter that serves to dilate stenotic cardiac valves and blood vessels It is com- 
posed of four parts: 1) the handle (1); 2) the sheath (4); 3) the wire (5); 4) the dilating body. This has a concave area (12) in the 
central section of the expansion blades (8) which firmly anchors the body to the edges of stenotic cardiac valves and to stenotic 
segments of blood vessels. 



See back of page 



f 



DESIGNATIONS OF "DE" 

Until further notice, any designation of "DE* in any international application 
whose international filing date is prior to October 3, 1990, shall have effect in the 
territory of the Federal Republic of Germany with the exception of the territory of the 
former German Democratic Republic. 



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


ES 


Spain 


MC 


Monaco 


AU 


Australia 


Fl 


Finland 


MG 


Madagascar 


BB 


Barbados 


FR 


France 


ML 


Malt 


BE 


Belgium 


CA 


Gabon 


MR 


Mauritania 


BP 


Burkina Fasso 


GB 


United Kingdom 


MW 


Malawi 


BC 


Bulgaria 


GR 


Greece 


NL 


Netherlands 


BJ 


Benin 


HU 


Hungary 


NO 


Norway 


BR 


Brazil 


IT 


Italy 


PL 


Poland 


CA 


Canada 


JP 


Japan 


RO 


Romania 


CF 


Genua! African Republic 


KP 


Democratic People's Republic 


SD 


Sudan 


CC 


Congo 




of Korea 


SE 


Sweden 


CH 


Switzerland 


KR 


Republic of Korea 


SN 


Senegal 


CM 


Cameroon 


U 


Liechtenstein 


su 


Soviet Union 


DE 


Germany 


LK 


Sri Lanka 


TO 


Chad 


DK 


Denmark 


LU 


l^ixembourg 


TC 


Togo 










US 


United States of America 



WO 91/01773 PCT/IT90/00072 

- 1 - 

Percutaneous mechanical dilating catheter for cardiac valves 
and blood vessels. 

Great progress has been made in interventional cardiology 
over the last decade. The therapeutic use of balloon 
catheters has been extended to stenotic cardiac valves with 
the aim of increasing the flow of blood by dilating the 
5 valve. However, balloon catheters have certain limitations. 
This is due partly to their structure and conformation and 
partly to the fact that they can have a dilating effect on 
the valve only* at the moment of maximum inflation of the 
balloon- Below, we outline some of the most common drawbacks 
10 associated with this type of catheter. 

The first of these is serious hypotension with cerebral 
ischemia which occurs when the balloon is fully inflated and 
temporarily obstructs the flow of blood inside the valve 

15 undergoing dilation. 

The second is the onset of cardiac valve insufficiency, 
which aggravates the original illness and necessitates valve 
transplantation within a fairly short timescale. This is due 
to the fact that the balloon must be inflated to its maximum 

20 capacity relatively quickly, in addition to the fact that 
it can only assume one shape regardless of the type of valve 
involved. A third drawback is the damage that can be caused 
by a balloon larger in diameter that the valve ring or the 
stenotic blood vessel being treated. Yet another drawback 

25 is the instability of the balloon within stenotic valves. 
It can slip on the surface of such structures, producing 
little or no dilation. 
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The aim of the percutaneous mechanical dilating catheter is 
to eliminate the serious drawbacks mentioned above. This new 
catheter solves the problem of how to d: : late stenotic 
cardiac valves and blood vessels. 

5 

This cstheter is undoubtedly an improvement on the existing \ 
balloon catheter for the following reasons; 

a) unlike the balloon catheter, it allows an improved flew 
of blood during the process of dilation itself,thus avoiding 

10 the risk of serious systemic hypotension and ischemia. 

b) the new catheter allows the dilating body to be 
positioned in the most anatomically favourable way inside 
the stenotic valve or vessel. 

c) the cardiologist can regulate the dimensions of the tody 
15 as required during the procedure. 

d) the dilation procedure can be carried cut in a much less 
traumatic manner without limitations of time and with 
maximunr; accuracy of pressure on the stenotic valve cusps and 
blood vessels. 

20 e) the body of the new cstheter can be firmly anchored to 
the edges of .stenotic valves and to the stenotic segments 
of blood vessels. 

From observation obtained during experiments on dead sub- 
25 jects, the inventors deduced that only the concavity on the 
central section of the expansion blades allows to firmly 
anchor the dilating body tc the edges of stenotic valves and 
to the tracts of blood vessels. Used in vivo without a firm 
\ anchorage, the dilating body would frequently lose contact 

30 with the stenotic structure, possibly providing little or no j 
dilating effect. 
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DESCRIPTION 

Fig. 1 shows the percutaneous mechanical dilating catheter. 
i It comprises four parts; the handle, the sheath, the wire, 

and the dilating body. The diagram shows the catheter in the 
act of dilation. The handle 1 is pistol-shaped and is furni- 
5 shed with a lever 2. This transmits ccmrcands via a wire 5 
to open and close the dilating body. At the bottom (lower 
extremity) of the handle there is a screw to regulate 
expansion 3. The flexible sheath 4 has a lenght and diameter 
which ccn be adjusted to suit the age and the surface area 

10 of the patient. The wire runs through the sheath and is 
attached at one end to the handle and at the other to a 
head 7 of the body. One end of the sheath is connected to 
the handle and the other to a head 6 of the body. The body, 
which is shown in the act of dilation, is made up as follows 

15 The two heads 6, 7 are located at each extremity of the 

body. Each head has three sites for the expansion blades 8, 
The proximal head 6 has a hole for the wire 5; the distal 
head 7 has an anchor point for the wire 5. Each of the heads 
is fitted with a tube 9, 10 which fit into each other and 

20 serve to regulate the movement of the heads. The wire runs 
through these tubes. At the end of the body there is a 
flexible guide 11 attached to the heed 7. There is a concave 
area 12 located in the central section of the expansion 
blades 8. 
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MODE OF EMPLOYMENT 

Pressure applied on the lever 2 modifies the position of the 
wire. This brings the two heads closer together, thus 
opening (flexing) the three blades. During this expansion, 
the blades come into contact with stenotic valves or blood 
vessels, which they then dilate as required. After dilation, 
the pressure on the heads is released allowing the body to 
return to its initial closed position. 
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CLAIMS 

1. the "Percutaneous mechanical dilating catheter for 
cardiac valves and blood vessels" characterized by being 
composed of four parts; a handle, a sheath, a wire, a 
dilating bod> . 

2. the "Percutaneous mechanical dilating catheter for 
cardiac valves and blood vessels", as preceding, having a 
dilating body. 

3. the "Percutaneous mechanical dilating catheter for 
cardiac valves and blood vessels", as preceding, having a 
dilating body, preferably made of stainless steel, but not 
excluding any other suitable material. 

4. the "Percutaneous mechanical dilating catheter for 
cardiac valves and blood vessels", as preceding, having a 
dilating body comprising three flexible, elastic blades 8 
preferably made of stainless steel, but not excluding any 
other suitable material. 

5. the "Percutaneous mechanical dilating catheter for 
cardiac valves and blood vessels", as preceding, of which 
the blades 8 have a convave area 12. 

6. the "Percutaneous mechanical dilating catheter for 
cardiac valves and blocd vessels", as preceding, of which 
the concave area 12 is located in the central section of the 
blades 8. 
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